Introduction
Over the past few decades, the incidence of skin melanoma has been rising in almost all western-civilized developed countries, especially in predominantly white populations (1) . A recent nationwide incidence trend analysis of the incidence of cutaneous melanoma in Lithuania has shown that the incidence and mortality considerably increased over time (2) .
Invasive malignancy in pregnancy is not common, and an estimated occurrence rate is reported to be 0.94 per 1000 births (3) . The types of cancer observed in pregnancy mirror those seen in nonpregnant women of the same age, and in the order of decreasing frequency, these cancers include carcinomas of the breast, cervix, and lung, melanoma, lymphoma, and leukemia (4). The estimated incidence of melanoma complicating pregnancy ranges from 0.1 to 2.8 cases per 1000 pregnancies (5) . Though melanoma is not the most common cancer in pregnancy, it is most likely to metastasize to the placenta and fetus, accounting for 27 (31%) of the 87 cases published in the literature (4).
Case report
A 34-year-old Caucasian woman at the 19th week of the second pregnancy arrived for the evaluation of threatened miscarriage and swollen painful right inguinal lymph node. The histological and immunohistochemical (S100 and HMB45 positive) examination of the excised inguinal lymph node showed metastasis of melanoma.
During a full-body skin examination, a nonulcerated reddish elevated 0.5 cm in diameter tumor was detected on the upper part of the right buttock, which appeared several years before pregnancy on the healthy skin. Dermatoscopical examination showed a red nodule with numerous small vessels perpendicular to the skin surface seen as small dots without any signs of pigmentation (Fig. 1) . Amelanotic nodular melanoma was suspected, and the tumor was excised.
Histological examination showed contiguous growth of atypical melanocytes in the dermis forming asymmetrical tumor mass attached closely to the epidermis (Fig. 2) . Immunohistological examination of primary tumor (strongly positive S100, focally posi- tive HMB45) confirmed the diagnosis of nodular melanoma (Breslow depth, 2.5 mm) with metastases in the regional lymph node. All specimens (stained with hematoxylin-eosin, S100, and HMB45) showed a massive invasion of the tumor cells into the vessels without immune response around invasive malignancy (Fig. 3) .
The patient was familiarized with the poor prognosis of the disease, but she refused to discontinue pregnancy and to perform radical lymphadenectomy before the 28th week of pregnancy, in order not to harm the fetus. During the 25th week of pregnancy, the recurrence of metastases was detected in lymph nodes of the right inguinal area, and radical inguinal lymphadenectomy was performed. No signs of metastases to internal organs were found during magnetic resonance imaging screening at that time.
At the 29th week of pregnancy, multiple skin metastases occurred in the right inguinal region. Premature labor was induced, and the woman via naturalem delivered a healthy female child (weight, 1572 g; APGAR, 4-6 points). Careful macroscopic and histological examination of placenta did not show metastases of melanoma. The chemotherapy with dacarbazine was started two days after the delivery (250 mg/m 2 1-5 day every 4 weeks 5 months). Unfortunately, this treatment did not stop the progression of the disease. Multiple metastases in the liver were detected within next 2 weeks after delivery, and multiple metastases of bones, skin, and subcutaneous tissue were found subsequently. Five months after delivery, the woman died due to exhaustion of vital functions.
Comments
Amelanotic nodular melanoma represents malignant melanocytic tumor of the skin, which clinically mimics a variety of benign and malignant skin conditions and therefore commonly leads to delayed diagnosis (6) .
For many years, there has been concern that the hormonal and immunological changes that occur during pregnancy may be important in the development or progression of melanoma. The concern about the effect of pregnancy began in 1951, when Pack and Scharnagel reviewed 32 cases of melanoma diagnosed during pregnancy and reported extremely poor prognosis due to the rapid development of metastases (7). However, multiple well-controlled trials, published since the 1980s, have now consistently observed no significant effect on survival in women diagnosed with localized malignant melanoma during pregnancy (8, 9) . Maternal and neonatal outcomes were also equivalent to those of pregnant women without melanoma. The prognosis for the fetus in a woman diagnosed with melanoma during pregnancy is dependent on her stage of disease (8, 9) . Metastasis to the fetus occurs rarely. Case reports of fetal metastasis indicate that this event occurred only in women with advanced stages of melanoma with distant metastases (4, 8, 9) . Concerning the clinical and/or histological differences that one may see in melanomas diagnosed during pregnancy, the only noteworthy difference observed in multiple studies is greater Breslow depth (9-12). Otherwise, other controlled trials and large populationbased studies have not shown melanomas diagnosed during pregnancy to differ from nonpregnant controls in anatomic location of lesions or tumor thickness (8, 10) . According to the accumulated data, there is a consensus suggesting that the only factor influencing the prognosis of melanoma during pregnancy is the stage of the disease, but not pregnancy itself, and there are no medical indications for discontinuing the pregnancy (8) .
Although pregnant women with melanoma should be treated similarly to nonpregnant ones, pregnancy status limits the treatment options (9, 11, 13) . Surgery is a definitive therapy for early-stage disease (stage I and II melanoma), and this does not differ between pregnant and nonpregnant women, whereas the treatment of pregnant women with stage III and IV melanoma is less clear and more difficult. The use of chemotherapy during pregnancy is still an issue for discussion among oncologists, while there is insufficient evidence to warrant the use of adjuvant chemotherapy or biologic therapy during pregnancy (14) (15) (16) . In addition to that, radiological examinations and the possible use of sentinel lymph node biopsies are considerations that modify management options for pregnant women. Chest x-ray can be safely performed with appropriate shielding, but ultrasound and magnetic resonance investigation (MRI) would be preferred over computer tomography (CT) scans to minimize fetal radiation exposure (17, 18) . However, MRI is often avoided in the first trimester because of overheating of tissues (17, 18) . If the patient is in need of sentinel lymph node mapping and biopsy, then the technique and timing of the procedure vary widely according to the individual clinical situation (19) (20) (21) . Therefore, early detection of thin melanomas should be the goal when treating women with pigmented lesions during childbearing age, as at any age.
The effect of prior pregnancies on the prognosis of melanoma has also been examined in case-controlled studies. The findings showed that prior pregnancies either have no adverse effect on the prognosis of patients in whom melanoma developed after the woman completed pregnancy, or even exert a certain favorable influence on survival rates (9) .
There are insufficient data to fully understand the role of hormones in the outcome of patients with melanoma. The gender-specific differences in the prognosis of melanoma are interpreted by the hypothesis that estrogens may be responsible for the inhibition of melanoma. However, the classical estrogen-receptor pathway cannot explain the effect of estrogens on the biological behavior of melanoma, since the reports in the literature regarding the expression of estrogen receptors are conflicting. Several studies have suggested that the endogenous estrogen metabolite 2-methoxyestradiol (2-ME) inhibits angiogenesis and suppresses tumor growth in many malignant tumors (22) . The data suggest that 2-ME has antiproliferative and apoptotic activities mediated independently of estrogens receptors. Although various molecular targets have been proposed for 2-ME, the actual mechanism of its action is still undefined, and further research is necessary (23) .
The mechanisms by which pregnancy at least in some cases may lead to increased thickness of melanoma remain unclear. Several hypotheses merit investigation: a variety of growth factors are present at increased levels during pregnancy, immunohormonal mechanisms may facilitate the growth of the tumor, and delay in diagnosis may contribute to the increased thickness of melanoma. Maternal immunological tolerance appears to be associated with the development of several specific mechanisms that protect the fetus from maternal cytotoxic immune attack. The apoptosis of T cells has been proposed as one of mechanisms for maintaining tolerance in the immune system. Activated T lymphocytes express Fas (a type-I transmembrane receptor) transducer a cell death signal when ligated by specific antibody or its natural ligand FasL (a type-II integral membrane protein, belonging to the tumor necrosis factor/nerve growth factor gene family). Recent data suggest that Fas/FasL-mediated apoptosis through decreased concentration of their blocker soluble Fas could be a very elegant mechanism for local maternal immunotolerance of the fetal semiallograft during pregnancy (24) . Overactive expression of this and other specific mechanisms of immunotolerance in pregnancy can be responsible for the insufficient immune attack against malignancies. Our case demonstrated no local immune response to the invasive malignant tumor.
In summary, melanoma and pregnancy represent a difficult situation for the patient, her partner, and physicians. The wish to have a healthy child meets the potentially deadly cancer disease. Some recently published cases as well as our case illustrate that management of advanced disease during pregnancy is more complicated and meets a conflict between optimal maternal therapy and fetal or neonatal well being (13, 16, 25) . Therapeutic, familial, and social considerations must be addressed and decided in an individualized manner. Pregnancy may be terminated or continued, and the management planned accordingly. Since pregnancy limits the prescription of immunotherapy and chemotherapy, the prognosis for melanoma during pregnancy detected later than in the second stage is poor and can be illustrated by our and other reported cases (13) . Such patients seem to be at higher risk to develop metastasis of melanoma in the internal organs and occasionally even in the fetus; therefore, they should be timely informed about that. Prospective randomized clinical trials cannot be conducted in this field; therefore, relevant data could be generated from case reports and matched historical cohort studies.
